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Abstract
Background: The insurgency tactics that characterize modern warfare, such as suicide car bombs and roadside
bombs, have the potential to significantly impact road traffic injuries in conflict affected-countries. As road traffic
incidents are one of the top ten causes of death in Iraq, changes in incidence have important implications for the
health system. We aimed to describe patterns of road traffic fatalities for all demographic groups and types of road
users in Iraq during a period characterized by a resurgence in insurgency activity.
Methods: Iraqi Ministry of Health routine prospective injury surveillance collects information on all fatal injuries in
eight governorates of Iraq: Baghdad, Al-Anbar, Basrah, Erbil, Kerbala, Maysan, Ninevah, and Al-Sulaimaniya. From all
injury fatalities documented at the coroner office, we analyzed only those attributed to road traffic that occurred
between 1 January 2010 and 31 December 2013. Coroners ascertain information from physical examinations, police
reports and family members.
Results: Analysis included 7,976 road traffic fatalities. Overall, 6,238 (78.2 %) fatalities were male and 2,272 (28.5 %)
were children under 18 years of age. The highest numbers of road traffic fatalities were among males 15 to
34 years of age and children of both sexes under 5 years of age. 49.2 % of fatalities occurred among pedestrians.
Among children and females, the majority of road traffic fatalities were pedestrians, 69.0 % and 56.6 %, respectively.
Fatalities among motorcyclists (3.7 %) and bicyclists (0.4 %) were least common. Rates of road traffic fatalities
ranged from 8.6 to 10.7 per 100,000 population.
Conclusions: The injury surveillance system provides the first data from a conflict-affected country on road traffic
fatalities disaggregated by type of road user. The highest numbers of fatalities were among children and young
men. Nearly half of fatalities were pedestrians, a proportion nearly double that of any neighboring country. As
insurgency activity increased in 2013, the number of road traffic fatalities declined.
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Background
An estimated 1.2 million people worldwide die from road
traffic injuries (RTI) each year [1]. Road traffic is the
eighth leading cause of death globally, ahead of diabetes,
tuberculosis, malaria and all other injury categories [2].
Even in conflict-affected countries such as Afghanistan,
Libya, Pakistan, and Yemen, road traffic remains the most
common mechanism of injury fatality, causing between
two and eight times more fatalities than forces of war and
legal intervention [3]. The World Health Organization
(WHO) estimates the traffic fatality rate in the Eastern
Mediterranean Region (EMR) to be the second highest rate
globally after the African Region, and increasing in several
of the countries in the region [1, 4]. Iraq has the second
highest road traffic fatality rate within the EMR [1].
Increasing rates of traffic fatalities in the EMR have
been attributed to a lack of comprehensive road safety
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legislation, irregular road safety inspections, and rapid
motorization [5]. Between 2007 and 2010, the number of
registered vehicles in the EMR increased by 15 % to over
60 million vehicles [5, 6]. In Iraq, importation of vehicles
spiked following the end of economic sanctions in 2003
and has continued to increase despite the fragile security
situation [1, 7, 8]. Approximately one in ten people own
a car in Iraq [9]. Despite the conflict, roads are more
highly utilized today than at the beginning of the conflict.
In 2003, an average of 200 to 500 vehicles per day were
travelling on some of the major roads in Iraqi Kurdistan
[10]. At present, the Iraqi Kurdistan Ministry of Housing
and Transportation estimates traffic on these same roads
to be 5,000 to 8,000 vehicles per day [10]. Motorization
can indicate increased exposure, and if not accompanied
by road safety legislation and adequate enforcement, may
also indicate increased risk. Increased motorization was
associated with increased rates of traffic fatalities in
Germany following reunification in 1989 to 1991 and
during times of economic progress in Nepal between
1981 and 2003 and Cambodia between 2006 and 2010
[8, 11, 12]. Estimates from the region with both annual
numbers of road traffic fatalities and vehicles registered
are unavailable.
While changes in motorization likely play a significant
role in road traffic trends, whether elevated rates of road
traffic in Iraq can also be attributed to the ongoing conflict
has not been investigated. In Iraq, suicide car bombs and
roadside improvised explosive devices (IEDs) are common
mechanisms of warfare [13, 14]. Motor vehicles, including
trucks, minibuses, fuel tankers, bikes, and cars, have been
used as vehicles for suicide attacks. The effect of these ex-
plosives on road traffic, however, is not obvious. Given the
frequency of incidents on roadways, we may anticipate ci-
vilians to avoid non-essential use of the roads, and therefore
minimize time at risk of road traffic injury. However,
destroyed road infrastructure and poor maintenance par-
ticularly in areas of greatest insecurity may result in in-
creased risk to road users. Investigators have attempted to
document the direct fatalities resulting from these explo-
sives, but the indirect effects from destroyed road infra-
structure and changes in driving behaviors are not well
documented [15–17].
Iraq and global partners are investing in improving Iraq’s
road infrastructure and safety. In 2013, the World Bank, in
collaboration with the government of Iraq and the Islamic
Development Bank approved the Transport Corridors
Project, which has an estimated total cost of US$1.2 billion
for road rehabilitation and new construction [18]. The
World Bank estimates the project will reduce traffic fatal-
ities by nearly 25 % on two national transport corridors
[19]. Iraq has also made a commitment to road safety and
publicly launched the Decade of Action for Road Safety
2011–2020 aimed at reducing road traffic fatalities [20].
Understanding the implications of modern warfare on
other injuries, such as road traffic has important impli-
cations for understanding the burden of conflict on pub-
lic health. Given the context of global investment in
road infrastructure in Iraq, there is an even greater need
for reliable and updated data on RTI fatalities. The few
published studies examining road traffic injuries in Iraq
have a limited geographic scope [21, 22]. In a recent cor-
respondence in The Lancet, Al Saad and Sondorp de-
scribed the paucity of reliable data on the incidence of
road traffic injuries in Iraq and called for “more accurate
cause-specific data” to address the growing public health
threat posed by traffic accidents [8]. Other researchers
from the region have also noted a scarcity of injury mor-
tality data from Arab countries [23].
This study reviews data from the recently established
Iraq Injury Mortality Surveillance System to examine the
epidemiological pattern of road traffic fatalities in Iraq
during a period characterized by a resurgence of vio-
lence. The system provides cause-specific data on road
traffic fatalities to be used by partners to best target
transportation programs in a conflict-affected country.
Methods
Data on fatal injuries caused by road traffic injuries between
January 1, 2010 and December 31, 2013 were obtained
from the Injury Mortality Surveillance System operated by
the Iraqi Ministry of Health (MoH). Beginning January 1,
2010, this surveillance system began collecting data on
deaths from injury reported by coroner offices in eight of
the eighteen governorates of Iraq: Baghdad, Al-Anbar, Bas-
rah, Erbil, Kerbala, Maysan, Ninevah, and Al-Sulaimaniya
(Fig. 1). These governorates were selected by the Iraqi
MoH as pilot governorates for Injury Surveillance based
on convenience and willingness of coroner offices to par-
ticipate in surveillance data collection. The selected gover-
norates include two governorates in Kurdistan region
(Erbil, Al-Sulaimaniya) in the northeast, as well as gover-
norates in the northwest (Ninevah), central (Baghdad, Al-
Anbar, Kerbala), and southern (Basrah, Maysan) regions
of the country. Selected governorates include both areas
with higher rates of insurgency related fatalities, such as
Baghdad, Al-Anbar, and Ninevah, as well as areas that
have experienced lower rates of insurgency related fatal-
ities [24]. The Iraqi MoH and the Kurdistan Regional
Government Ministry of Health initiated the system with
technical support from the World Health Organization
and the Centers for Disease Control and Prevention.
Trained clerks at the coroner offices collected data on
fatal injuries using a standardized surveillance form. In-
formation collected included the date and location of in-
cident, victim demographics, death certificate number
and date of issue, mechanism of injury, and circum-
stances of the incident. This information was ascertained
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from identification found with the body, post mortem
examinations and police reports, and through interviews
with family members. Completed surveillance forms were
transmitted to the MoH for aggregate analysis. In Iraq, Law
No 148 makes compulsory the registration of all births and
deaths [25, 26]. Regulations require fatalities resulting from
injury be reported to the coroner offices for an investigation
of the death prior to issuing a death certificate. Insurance
claims and other succession rights all require a death cer-
tificate [25]. Previously published studies in Iraq have dem-
onstrated that death certificates were issued throughout the
conflict; 81–92 % of reported deaths could be verified with
death certificates [15, 17, 27].
The case definition used by the Iraqi Injury Surveil-
lance System included all persons who died within thirty
days of an external injury, including both intentional
and unintentional injuries. Out of all injury fatalities
documented at the coroner office, we analyzed those for
which the primary mechanism of injury was recorded as
road traffic. Road traffic fatalities were classified accord-
ing to the type of road user.
We present rates per population as well as per vehicle.
Population estimates used are annual projections pub-
lished by the Iraq Central Organization for Statistics and
Information Technology (COSIT) calculated based on
the most recent available census (1987 for the Kurdish
governorates and 1997 for the other six governorates)
[28]. Number of vehicles includes all private sector
motor cars registered at General Directorate of Traffic
in 2011 as reported by COSIT [9]. The number of kilo-
metres travelled for each mode of transportation, a com-
monly used metric of exposure, was not available. Rates
per number of vehicles are considered a reasonable
proxy to the number of vehicle kilometres travelled [29].
Fatalities per population provide an aggregate measure
of risk.
The database was checked for duplicate entries by
comparing victim demographics, the time and location
of incident, and mechanism of injury. Descriptive ana-
lysis was performed using STATA statistical software
(version 11.2). The Institutional Review Board of the
Centers for Disease Control and Prevention determined
this study to be “non-research” because it entailed sec-
ondary analysis of routinely collected public health sur-
veillance data. Personal identifiers were not included in
the final dataset used for analysis.
Results
A total of 7,976 road traffic fatalities were documented
between January 2010 and December 2013 in the eight
Iraqi governorates under surveillance, 9.9 per 100,000









Fig. 1 Map of selected governorates contributing injury surveillance data in Iraq
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terms of the total number and population-based rates of
road traffic fatalities as well as the proportion of road
traffic fatalities among fatal injuries of any cause re-
corded in coroner offices, by year and governorate.
The number and rate of road traffic fatalities increased
slightly between 2010 and 2012 with minor year on year
fluctuations by governorate (Table 1). We observed an
overall decrease in the number and rate of RTI fatalities
in 2013, primarily due to a decline in Baghdad governor-
ate. Baghdad governorate had the highest number of
road traffic fatalities; however, the rate of fatalities was
below average and decreased by 46 % from 2012 to
2013. The largest increase in incidence occurred in Al-
Anbar from 10.3 per 100,000 in 2010 to 14.7 per
100,000 in 2013, a 43 % change. Al-Anbar was the only
governorate with consistent year on year growth. The
overall proportion of RTI fatalities among all cause in-
jury fatalities followed a similar trend of a slight increase
from 2010 to 2012 followed by a decline in 2013. No
pronounced seasonality patterns were observed (Fig. 2).
The differences in road traffic fatality rates by governor-
ate generally remained consistent through the period
under surveillance. On average, Erbil experienced the
highest rate of RTI fatalities for 2010–2013 (19.1 per
100,000 population per year). Road traffic fatalities caused
the highest proportion of all cause injury fatalities in
Kerbala in all four years (45.3 % overall). In Basrah, both
the rates of road traffic fatalities (2.3 per 100,000 popula-
tion per year) and proportion of RTI fatalities among all
cause injury fatalities (9.3 %) were lowest compared with
the other governorates.
Population based rates do not account for the notable
differences in vehicle ownership by governorate. To ac-
count for differences in exposure, we present fatality
rates per registered vehicle as of 2011, the latest year
with available car registration data. The rate of RTI fatal-
ities per 10,000 vehicles in 2011 was highest in Maysan
(47.4), followed by Kerbala (27.2), Al-Sulaimaniya (14.3),
Al-Anbar (10.1), Erbil (8.6), Ninevah (7.8), Basrah (5.1)
and Baghdad (5.0). Overall, there were an estimated 8.1
fatalities per 10,000 vehicles in these governorates.
The number of road traffic fatalities was greatest
among adult males. Overall, 6,238 (78.2 %) fatalities were
among males and 1,732 (21.7 %) fatalities were among
females. 5,378 (67.4 %) road traffic fatalities were adults
and 2,272 (28.5 %) were children under 18 years of age.
The age of 326 (4.1 %) fatalities was unknown. The
mean age of fatalities with known age was 30.5 years.
When analyzed by 5-year age groups (Fig. 3), the highest
numbers of RTI fatalities in males were in age groups
between 15 and 34 years of age; males of this age range
accounted for nearly a third (31.4 %) of all road traffic
fatalities. In females, the 0–4 year age group had the
greatest number of fatalities. The number of RTI fatal-
ities was higher for males than females for all 5-year age
groups (Fig. 3). The ratio of males to females was the
highest in the 20–24 year age group (9.8:1); even among
children under five there were substantially more males
than females (1.5:1).
Overall, RTIs were the cause of 24.4 % of all fatal in-
juries. Road traffic fatalities represented more than half
of all fatal injuries among those aged 70 years and older
(Fig. 4). Age specific fatality rates were also highest
among these older age groups (Fig. 3). The proportion
of RTI fatalities among all cause injury fatalities was
higher among males (26.2 %) than among females
(20.0 %), except for five year age groups between 45 and
69 years of age (Fig. 4).
The majority of road traffic fatalities were either pe-
destrians (49.2 %) or motorists (passenger or driver)
Table 1 Number and incidence of RTI fatalities, and proportion of RTI among all cause injury deaths, by year and governorate, Iraq
2010–2013
2010 2011 2012 2013 Total
No Ratea %b No Ratea %b No Ratea %b No Ratea %b No Ratea %b
Governorate
Erbil 257 16.3 31.6 341 21.1 41.5 343 20.7 44.0 308 18.1 39.3 1249 19.1 39.1
Maysan 114 12.0 33.0 168 17.3 34.1 157 15.7 30.7 171 16.7 30.7 610 15.5 32.0
Kerbala 125 12.0 40.3 177 16.6 48.4 173 15.8 45.5 182 16.2 46.1 657 15.2 45.3
Al-Sulaimaniya 239 13.0 32.2 282 15.0 39.3 262 13.6 40.5 277 14.0 41.1 1060 13.9 38.1
Al-Anbar 157 10.3 23.4 186 11.9 22.8 193 12.1 24.9 241 14.7 21.1 777 12.3 22.8
Baghdad 751 10.9 26.5 617 8.7 25.8 710 9.8 25.8 396 5.3 11.6 2474 8.6 21.7
Ninevah 198 6.2 15.3 231 7.1 19.3 264 7.9 20.3 219 6.4 10.0 912 6.9 15.2
Basrah 44 1.8 7.5 91 3.6 13.5 84 3.2 12.4 18 0.7 3.0 237 2.3 9.3
Total 1885 9.7 24.8 2093 10.5 28.0 2186 10.7 27.9 1812 8.6 18.6 7976 9.9 24.4
aRate per 100,000; annual population projections from the most recent census published by the Iraqi Central Statistics Organization (COSIT)
b% refers to fatal injuries from RTIs as a percentage of all fatal injuries reported at the coroner office
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Fig. 2 Number of road traffic fatalities in selected governorates of Iraq by month, 2010–2013
Fig. 3 Age and sex distribution of road traffic fatalities in selected governorates of Iraq, 2010–2013*±. * Rates include males, females and fatalities
with unknown gender. Number of fatalities with unknown gender [6 (0.08 %)] not shown. ± Population data used for rates are 2011 projections
from the Iraq Central Organization for Statistics and Information Technology (2011) [18]
Leidman et al. Conflict and Health  (2016) 10:2 Page 5 of 10
(46.3 %). Fatalities among other types of road users were
less common: motorcyclists, bicyclists, and other types
of road users accounted for 3.7 %, 0.4 % and 0.4 % of all
RTI fatalities, respectively. Table 2 presents the distribu-
tion of fatalities by the type of road user. Among females
and children, the majority of road traffic fatalities were
pedestrians (56.6 % and 69.0 %, respectively). The distri-
bution of road user types among RTI fatalities differed
by governorate. In Al-Anbar (72.2 %), Erbil (73.6 %),
Maysan (74.9 %), Ninevah (57.9 %), and Al-Sulaimaniya
(52.2 %) the majority of fatalities were among motorists.
On the other hand, in Baghdad 84.5 % of RTI fatalities
were pedestrians. In Kerbala, motorcyclists comprised
9.3 % of fatalities, nearly three times the average for the
eight governorates. With few exceptions, the distribution
of injuries by mechanism did not change substantially
from year to year.
Discussion
Our study provides the first analysis of cause-specific
demographically disaggregated data on fatal road traffic
injuries in a conflict-affected country. Between 2010 and
2013, we documented nearly 8,000 road traffic fatalities,
an annual rate of between 8.6 and 10.7 deaths per 100,000
population. The rates calculated using the numbers of
road traffic fatalities from all 18 governorates reported by
COSIT (7.7 per 100,000 population in 2010; 8.1 in 2011;
9.2 in 2012; and 8.4 in 2013) are similar, albeit slightly
lower, than our data from the eight governorates and
demonstrate the same trend [30–32]. These surveillance
data may therefore be used to complement COSIT, pro-
viding real time trends to be used for public health action
in advance of the nationally published estimates.
The rates of road traffic fatalities in Iraq during 2010-13
have been relatively stable, with slight increase from 2010
to 2012 followed by a decline in 2013. The 2013 decline
was due mostly to decrease in the number of injuries seen
in Basrah and Baghdad. The number and rate of road traf-
fic fatalities was nearly halved in Baghdad between 2012
and 2013, driving down the overall rate of road traffic fa-
talities in the governorates under surveillance. The trends
in proportion of RTI fatalities among all cause injury fatal-
ities showed the same pattern. These trends appear to be
negatively correlated with trends in conflict-related fatal-
ities. Between 2010 and 2012, as road traffic fatalities in-
creased, Iraq experienced a relative reduction in violence.
The number and rates of fatalities attributed to conflict
and conflict-related explosions doubled in 2013, as RTI
rates declined [24].
In Iraq, recent conflict is isolated to only a few governor-
ates; other governorates have remained relatively unaffected
by insurgency activity [24, 33]. This allows us to isolate the
impact of violence by comparing trends in road traffic in
high conflict governorates relative to overall trends. Ac-
cording to previous analysis of explosion-related fatalities in
these select governorates, 95 % of all conflict-related explo-
sion fatalities recorded in eight governorates under surveil-
lance were concentrated in three governorates—Baghdad,
Ninevah, and Al-Anbar [24]. Explosion-related fatalities in-
crease substantially in these three governorates from 2012
Fig. 4 Percent of road traffic fatalities among all fatal injuries, by age and sex, 2010–2013. *Not shown: 142 (0.4 %) fatalites with unknown gender
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to 2013. RTI fatalities, on the other hand, decreased in
Baghdad and Ninevah but increased in Al-Anbar during
the same period. These trends may suggest that conflict has
differentially affected road traffic in these high conflict
areas, potentially resulting from differences in levels of road
infrastructure damage, driving or road utilization. The rela-
tionship between insurgency and road traffic fatalities may
also relate to the volume of traffic and number of roadways,
such that infrastructure damage has a greater impact in a
desert governorates such as Al-Anbar than a more urban
governorate such as Baghdad. Data on the circumstances of
the injury, such as proximity of the incident to an area of
recent conflict or the road condition at the site of the inci-
dent, would help better understand the impact of conflict.
Annual trends in rates per registered vehicles could
not be calculated in Iraq as vehicle registration data dis-
aggregated by governorate is not published annually in
Iraq. However, available data demonstrate that differ-
ences in number of fatalities by governorate coincide
with marked differences in vehicle ownership by gover-
norate. The highest fatality rate per population was in
Erbil, the governorate with the most registered cars per
capita [9]. The rate per registered vehicle, a measure of
exposure, is therefore relatively low in Erbil, a fifth the
fatality rate per vehicle recorded in Maysan. Particularly
in countries like Iraq, where a substantial portion of the
population are not road users, rates that account for dif-
ferences in vehicle ownership, kilometers travelled, or
other measures of exposure, help understand the true
burden of road traffic fatalities. Kilometers driven and
hours of exposure are likely more affected by conflict
than vehicle ownership, however are not available in Iraq
or most conflict-affected countries.
Approximately eight out of ten road traffic fatalities in
Iraq were males. The proportion of males among RTI fa-
talities reported from Iran (79 %), Jordan (81 %), Turkey
(77 %), Lebanon (77 %), United Arab Emirates (89 %),
and Egypt (80 %) show very similar patterns, suggesting
that males are disproportionately affected [1, 34]. Glo-
bally, more than three-quarters of road traffic fatalities
are male [1]. While sex distribution of RTI fatalities in
Iraq is similar to global and regional patterns, the age
distribution is somewhat distinct. Among males, the
number of road traffic fatalities peaked among the age
Table 2 Distribution of RTI fatalities by type of road user, Iraq 2010–2013
Pedestrian Car Motorcycle Other/Unknown Total
Number (Row %) Number (Row %) Number (Row %) Number (Row %) number
Total fatalities 3,925 (49.2) 3,695 (46.3) 292 (3.7) 64 (0.8) 7,976
Gender
Female 981 (56.6) 730 (42.1) 15 (0.9) 6 (0.3) 1,732
Male 2,940 (47.1) 2,963 (47.5) 277 (4.4) 58 (0.9) 6,238
Unknown 4 (66.7) 2 (33.3) 0 0 6
Age
Child (under 18 years) 1,567 (69.0) 621 (27.3) 54 (2.4) 30 (1.3) 2,272
Adult 2,089 (38.8) 3,019 (56.1) 236 (4.4) 34 (0.6) 5,378
Unknown 269 (82.5) 55 (16.9) 2 (0.6) 0 326
Governorate
Basrah 110 (46.4) 116 (48.9) 9 (3.8) 2 (0.8) 237
Al-Anbar 191 (24.6) 561 (72.2) 19 (2.4) 6 (0.8) 777
Baghdad 2090 (84.5) 333 (13.5) 46 (1.9) 5 (0.2) 2,474
Erbil 257 (20.6) 919 (73.6) 62 (5.0) 11 (0.9) 1,249
Kerbala 354 (53.9) 228 (34.7) 61 (9.3) 14 (2.1) 657
Maysan 130 (21.3) 457 (74.9) 15 (2.5) 8 (1.3) 610
Ninevah 363 (39.8) 528 (57.9) 11 (1.2) 10 (1.1) 912
Sulaimaniya 430 (40.6) 553 (52.2) 69 (6.5) 8 (0.8) 1,060
Year
2010 894 (47.4) 865 (45.9) 105 (5.6) 21 (1.1) 1,885
2011 988 (47.2) 1036 (49.5) 59 (2.8) 10 (0.5) 2,093
2012 1213 (55.5) 891 (40.8) 68 (3.1) 14 (0.6) 2,186
2013 830 (45.8) 903 (49.8) 60 (3.3) 19 (1.0) 1,812
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groups between 15 and 34 years of age; however among
females, the number of fatalities was highest in the
under-five age group. A high proportion of injuries
among young adults has been documented in many con-
texts; however, the high number of fatalities among
young children is a notable peculiarity in demographic
profile of RTI injuries in Iraq [1, 34, 35]. WHO estimates
that globally fewer than 5 % of road traffic deaths occur
among children under five years, a contrast to Iraq
where this age group represents approximately 10 % of
all road traffic fatalities and 18 % of fatalities among fe-
males [1]. Children under five years represent only ap-
proximately 3 % of RTI fatalities in Iran [34]. This
difference may be explained in part by the age structure
of the Iraqi population where children under five years
represent approximately 15 % of the population, a
greater proportion than in the global population (8 %) or
any other country in the region [36, 37]. Research from
the West Bank and Gaza Strip has suggested that in-
creased risk among this age group may be attributed to
children playing in streets where designated safe play
spaces are not available [23]. The absence of child restraint
laws may also contribute to the increased risk [1, 7]. An-
other interesting observation from our data is a high rate
and proportion of RTI among all cause injury fatalities
among older adults. For people 70 years of age and older,
RTI fatalities caused more than half of all injury fatalities.
Age specific fatality rates generally increased with age.
We found that nearly half of all road traffic fatalities
were among pedestrians, a proportion notably higher
than in neighboring countries. According to the Turkish
Statistical Institute, 19 % of RTI fatalities in Turkey were
pedestrians in 2008 [38]. Surveillance data from Egypt
suggests approximately 24 % of road traffic fatalities
were pedestrians in 2009 [34]. Similarly, national death
registration data from Iran indicated that 29 % of RTI fa-
talities were among pedestrians in 2005 [35]. Addition-
ally, our data show that women and children in Iraq
were more likely to be involved in fatal pedestrian acci-
dents than any other type of road traffic accident. Nearly
70 % of children under 18 years of age and 57 % of
women who were fatally injured in a road traffic acci-
dent were pedestrians. Men killed by RTIs were equally
as likely to be a pedestrian as a car occupant. This could
reflect differences in modes of travel among women and
children compared with men. For example, car owner-
ship is lower among women in other regional countries,
including Iran [38]. The high proportion of pedestrian
fatalities in Iraq warrants further studies of the circum-
stances of the incidents leading to pedestrian deaths.
Fatalities among motorcyclists accounted for fewer
than 4 % of all road traffic deaths. Motorcycle injuries
represent a greater proportion of road traffic fatalities in
other countries in the region, including Iran where
motorized 2-wheel vehicles accounted for 23 % of re-
ported road traffic fatalities in 2010–2011 [1] and Egypt
where motorcyclists represented 13 % of reported road
traffic fatalities in 2009 [34]. Number of motorcyclist fa-
talities remained consistently low in Iraq over the surveil-
lance period. This finding is surprising given the legal
environment; Iraq has no mandated helmet standard and
national motorcycle legislation is not yet well enforced [1, 7].
The lower proportion of motorcycle related deaths in Iraq is
likely related to lower use of motorcycles, although data on
motorcycle registration in Iraq are limited [1].
While data presented here are from governorates se-
lected based on convenience, we suggest these data provide
useful insight for Iraq more generally. The eight governor-
ates that participated in pilot surveillance project represent
northern, central, and southern parts of Iraq. On average,
72.8 % of the population per governorate lives in urban
centers in the eight governorates included in surveillance
(range: 48.4–87.2 %), similar to the national average
(65.9 %; range 43.7–87.2 %) [39]. These governorates are
however, more developed and have more vehicles on aver-
age. According to the World Health Organization Joint
Analysis Unit (JAU), on average 10.9 % of the population
are living on less than $2.5 USD per day in the select gov-
ernorates (range 0.3–26.0) compared to 13.1 % in Iraq na-
tionally (range: 0.3–37.8) [39]. The number of registered
private motor cars per person in selected governorates was
130.1 per 1,000 people (range 36.5–244.7) compared to
Iraq nationally (105.1; range 34.9–244.7) [9, 28].
This study is subject to several limitations. First, some
RTI fatalities may not be reported to the surveillance
system. While death registration is mandatory in Iraq,
there remains the possibility of unreported deaths. This
risk is likely greatest in areas of conflict and insecurity,
where ongoing data collection puts coroner staffs in per-
sonal danger. To minimize risk of traveling between
sites, data entry is performed in each governorate and
digitally transferred to the national ministry for aggre-
gate analysis. With this and other precautions, coroners
were able to consistently report data from all sites dur-
ing the period reviewed in this study. However, as inse-
curity increased in 2014, coroners stopped reporting
surveillance data consistently in areas with greatest in-
surgency activity: Al-Anbar and Ninevah. Additionally,
the system collects only a limited number of RTI-related
variables since it was designed to be simple with limited
burden on reporting facilities. Variables such as road
conditions at incident sites, and time/place proximity to
recent insurgency activity, as well as more conventional
risk factors such as seat-belt use, helmet use, and con-
trolled substance use are needed to better understand
the road traffic data presented here, including the link
between road traffic fatalities and conflict. The addition
of such modifiable behavior variables would also be
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useful in informing intervention policies. More focused
studies may also be needed to build a nuanced under-
standing of risk factors, better elicit the circumstances
surrounding the cause of the accident, and account for
differences in exposure and risk.
Conclusions
In conclusion, the data from the Iraqi Injury Mortality
Surveillance System provided a detailed picture of the bur-
den of road traffic fatalities in Iraq by governorate, demo-
graphic group and mechanism. The highest numbers of
road traffic fatalities were among young men. Pedestrians
and other vulnerable road users accounted for half of road
traffic fatalities and for even a greater proportion among
women and children. Road traffic fatalities in the eight
governorates under surveillance declined from 2012 to
2013, coinciding with the resurgence of conflict in Iraq.
Consistent with previous research, our data suggests
that despite the conflict, road traffic fatalities continue
to contribute substantial to the injury profile of Iraq
[40]. The Iraqi Ministry has pledged to a reduction in
road traffic fatalities by 2020 in accordance with the
Decade of Action for Road Safety 2011–2020 [19]. The
Iraq Injury Mortality Surveillance System can serve a
vital role in tracking progress towards this goal. The
benefits of injury surveillance are numerous — enabling
the quantification of injuries, describing demographics
of those affected, and tracking trends over time.
Data collection is ongoing and, as of mid-2013, ex-
panded in coverage to all 18 governorates. Coroner of-
fices involved in this eight governorate pilot supported
the national scale-up to ensure standardization of data
collection nationally.
Accurate, up to date information is essential for advis-
ing road safety policies, particularly given the fluidity of
the changing conflict. As surveillance data on fatalities
from insurgency activity and road traffic are currently
reported by governorates on a monthly basis, more fre-
quent analysis is possible and would increase the utility
of the data. National plans now encourage regular meet-
ings of coroners from different governorates to review
the data, a lesson from the eight governorate pilot. Sur-
veillance data can serve as a useful tool in these efforts
to provide information for evidence-based prevention
strategies to reduce the burden of road traffic injuries.
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